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Introduction
　For fi rms doing business in foreign countries, the fl uctuation in ex-
change rates is one of the main sources of uncertainty（Baldwin and 
Krugman 1989）. Generally speaking, the level of the exchange rate 
pass-through （EPT） may reflect the ability of firms to isolate them-
selves from changes in the exchange rate. Formally defi ned, the EPT 
measures the effect of changes in the nominal exchange rate on prices 
of goods.
　There is increasing empirical evidence suggesting that export/import 
prices do not fully refl ect changes in exchange rates in many countries 
or regions, which has often been termed an “incomplete” or “partial” 
EPT in the literature. Marston （1991） estimates an average degree of 
EPT for industrialized countries of about 50%. Yang （1995, 1998） 
studied the EPT in U.S. manufacturing industries and its cross-sectional 
variation and found that the pass-through was incomplete and varies 
across industries. Similar results were suggested by other researchers 
（e.g., Hooper and Mann 1989; Knetter 1993; Athukorala and Menon 
1994; Goldberg and Knetter 1997; Campa and Goldberg 2002; De-
vereux et al. 2004; Campa and Minguez 2006）.
　Exchange rate changes are usually perceived as cost shocks for for-
eign fi rms producing in their home countries and selling in their export 
markets. When the exchange rate changes, the fi rm may choose to in-
corporate the cost shock completely into its selling prices （complete 
pass-through）, to absorb the shock by keeping the selling price un-
changed （no pass-through）, or by some combination of these strategies 
（incomplete pass-through） （Yang 1998）.
　Usually, it is thought that an incomplete pass-through might refl ect 
strategic pricing behavior on the part of exporting fi rms that aim to pro-
tect their own market share during currency appreciation or to augment 
profit margins during currency depreciation. An incomplete pass-
through may occur under this pricing strategy; during an appreciation, 
for instance, the fi rm may choose to lower the domestic-currency price 
of goods to reduce the infl uence of appreciation to the destination-cur-
rency price. Hence, this type of pricing strategy is now well known in 
the literature as “Pricing To Market” （Krugman 1987; Marston 1991）.
　Given the extent of openness of the Chinese economy to internation-
al trade and the reform of the exchange rate system, the issue of incom-
plete EPT has been of interest since the beginning of the 21st century. 
Bi and Zhu （2007） developed a framework for analysis under the im-
perfect competitive market structure that applies to China and empiri-
cally estimated the EPT of export prices under this framework. The re-
sults of their estimation suggested that the pass-through is incomplete. 
Chen et al. （2007） estimated the exporters’ capability of pricing to 
market from January 2001 to August 2007 based on panel data on all 
22 categories of exports under HS Classifi cation. Results showed that 
the EPT level differs among industries: labor-intensive industries show 
a super-strong capability of pricing to market, while some high-tech 
manufacturers are comparatively weak in this capability.
　Yet formal empirical studies on the EPT with regard to agricultural 
products are apparently lacking in the current literature, except for the 
work of Ju and Li （2006）. For this paper, we studied the EPT in Chi-
nese export of agricultural products and its market-specifi c variation to 
evaluate the shock that Chinese exporters of agricultural products could 
get from RMB （Note 1） appreciation. From these results, we present 
some policy recommendations for fi rms exporting agricultural products 
and the government to deal with the shock from RMB appreciation.
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　The structure of this paper is summarized in Figure 1. First, a simple 
conceptual framework will be given to allow for an understanding of 
the defi nition of EPT in this paper and the connection between a com-
pany that exports food and the EPT. Then, we empirically estimate the 
EPT in Chinese export of agricultural products from two aspects, ag-
gregate pass-through and destination-specifi c pass-through, and discuss 
results of this estimation. Finally, some policy recommendations are 
given for fi rms exporting agricultural products and the government to 
deal with the shock from RMB appreciation.
Conceptual framework
　In order to understand the EPT, a simple framework will be given in 
this section which follows the model presented by Ghosh and Rajan 
（2007）.
　Suppose a simple model with only two countries. We assume that 
there are two countries, A, which is the exporting country, and B, which 
is the importing country, and that the only good they trade with each 
other is Y. The nominal exchange rate is denoted by EB
A, which is the 
quantity of A’s currency exchanged with each unit of B’s currency.
　If the Law of One Price （LOP） holds for good Y, then:
　　PY
A＝EB
APY
B （1）
　Take the natural logarithm and partial derivation of EB
A on both sides 
of the equation, we have:
　　
∂ ln PYA
∂ ln EBA
∂ ln PYB
∂ ln EBA
＝ ＋1 （2）
　Where,
　PY
A is the export price of good Y expressed by A’s currency,
　PY
B is the import price of good Y expressed by B’s currency.
　The EPT to the export price （PY
A） is denoted by equation （2）, while 
the EPT to import price （PY
B） is .
　If ＝0, it is suggested that the movement of the exchange rate 
did not pass through to the export price expressed by A’s currency but 
completely passed through to the import price expressed by B’s curren-
cy, which made ＝－1.
　If ＝1, it is suggested that the movement of the exchange rate 
completely passed through to the export price expressed by A’s curren-
cy, but did not pass through to the import price expressed by B’s cur-
rency, which made  ＝0.
　Usually 0＜  ＜1, which means there had been incomplete 
pass-through to both the export price and import price （Note 2）.
　We assume that in a market that is not perfectly competitive, the ex-
porter from country A will charge the cost plus a mark-up for good Y in 
country B:
　　PY
A＝MCY
AMKY
A （3）
　Where, MCY
A is the marginal cost of good Y, MK is the mark-up. 
The exporter chooses the price by adjusting the mark-up.
　Take the natural logarithm and partial derivation of EB
A on both sides 
of the equation:
　　 （4）
　We assume that  ＝0 because there are rarely international 
trade activities in the process of agricultural production in China.
　  depends on the pricing power of the exporter in the mar-
ket. Usually  ＜1, and the higher pricing power the exporter 
has, the less MKY
A will change with the exchange rate movement.
　According to equation （4）, when  →1, then  →1.
∂ ln PYB
∂ ln EBA∂ ln PYA
∂ ln EBA
∂ ln PYB
∂ ln EBA∂ ln PYA
∂ ln EBA
∂ ln PYB
∂ ln EBA
∂ ln PYA
∂ ln EBA
∂ ln PYA
∂ ln EBA
∂ ln MCYA
∂ ln EBA
∂ ln MKYA
∂ ln EBA
＝ ＋
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Fig. 1：Structure of this paper
Research Topic: Exchange Rate Pass-through in Chinese Export of Agricultural Products
Purpose:
To evaluate the shock that Chinese exporters of agricultural products could get from RMB appreciation through estimating the exchange rate 
pass-through to the aggregate export price and the destination-specifi c export prices of agricultural products.
Conceptual Framework:
Mechanism of incomplete exchange rate pass-though under a mark-up pricing strategy.
Empirical Estimation:
Factors considered: nominal RMB effective exchange rate, Cost of production, Price of similar products, Income of importing country.
Method: Co-Integration analysis of time series
Conclusion and Policy Recommendations
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　Generally, the mark-up is hypothesized to depend on competitive 
pressures in the world market and demand pressures in the destination 
market. The former is proxied by the competitors’ price while the latter 
is represented by the level of income in the destination market.
Empirical estimation
Empirical model
　Given the conceptual model above, the export price expressed by the 
currency of the export country is modeled as:
　　pt＝α＋β1neert＋β2mct＋β3pct＋β4yt＋μt （5）
　Where,
　pt is the export price index of agricultural products of China,
　neert is the nominal effective exchange rate of RMB,
　mct is the cost of agricultural products for export,
　pct is the competitors’ price of agricultural products for export,
　yt is the income level of the destination market,
　μt is the error term.
　The parameter of neert, β1 evaluates the EPT to the export price of 
agricultural products.
Data
　First, for the dependent variable, export price, we employ the export 
price index of agricultural products from the “Monthly Report on Im-
port and Export of Agricultural Products in China” published by the 
Ministry of Commerce of China. Besides the aggregate series, market-
specifi c export prices for four main destination markets （USA, Japan, 
Korea and EU） are available from this report.
　Second, as for the independent variables:
①　Exchange rate
　For the aggregate exchange rate series, we used a trade-weighted ex-
change rate index. For each market-specifi c exchange rate series, we 
directly used the exchange rate of the local currency against the RMB.
　We used the nominal effective exchange rate in all of the series be-
cause the EPT to the export/import price generally evaluates the effect 
of exchange rate movement on the export/import price （Athukorala 
and Menon 1994; Yang 1998; Campa and Minguez 2006; Ju and Li 
2006; Bi and Zhu 2007; Chen et al. 2007）.
　All of the data were obtained from the database of the State Admin-
istration of Foreign Exchange of China. Movements of the aggregate 
and market-specifi c exchange rate indices for the period of estimation 
are shown in Figure 2 and Figure 3.
②　Cost of agricultural products for export
　We employed the producer price index of agricultural products data 
as the proxy for the cost of agricultural products for export. The data 
were obtained from the database of The People’s Bank of China.
③　Competitors’ price
　For the competitors’ price, data on free market prices and price indi-
ces of primary common foods selected （all foods） published by the In-
ternational Monetary Fund were used.
④　Income level of destination market
　Because of the lack of monthly data on the GDP, the industrial pro-
duction growth of the destination market was used for the income level 
of world and destination markets. The data were obtained from the da-
tabase of the Organization for Economic Co-operation and Develop-
ment （OECD）.
　For the estimation of the aggregate pass-through, monthly data from 
January 2003 to May 2010 （89 months） were used. The base period 
was 2002. For the estimation of market-specifi c pass-through, the peri-
od of monthly data for the USA, Japan and Korea was from June 2003 
Fig. 2：Movement of Aggregate Exchange Rate Index （January 2003 - May 2010）
Note: Exchange rate index＝100 in 2002.
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to March 2010 （83 months）, and the period of monthly data for the EU 
（25 countries） was from June 2004 to March 2010 （71 months）. The 
base period was 2001 （Note 3）.
　All data used for estimating in the empirical model were seasonally 
adjusted by the method of X12 and manipulated in the natural loga-
rithms. The X12 is a new seasonal adjustment/decomposition algo-
rithm called X-12-ARIMA, which was developed by the U.S. Census 
Bureau （Census X12） in 2003. It greatly enhances the old X-11 algo-
rithm which had been used since 1980.
Estimation method
　Studies in empirical macroeconomics almost always involve nonsta-
tionary and trending variables, such as income, consumption, money 
demand, price level, trade fl ow, and exchange rate. In this paper, we use 
the method of cointegration analysis of time series, which enabled us to 
distinguish the obscured relationship among these nonstationary vari-
ables. 
　The testing for cointegration used in this paper was the Engle and 
Granger （1987） method, which is based on assessing whether single-
equation estimates of equilibrium errors appear to be stationary. 
　The fi rst step is to examine whether the variables are indeed integrat-
ed in the same order. The Augmented Dickey-Fuller Test （ADF test） 
was used for this purpose in this paper.
　The second step is to estimate the model of these variables by ordi-
nary least squares （OLS） and run a stationary test on these residuals by 
the ADF test. If the variables are stationary, it can be considered that 
there is a cointegration relationship among these variables, and the pa-
rameters estimated by OLS can be explained as the long-term coeffi -
cients among variables.
　Following these above-described steps, we used Eviews5.0 for test-
ing and estimation. The estimation of cointegration relationships to the 
variables in the model we set suggested that all of the variables were 
nonstationary, but integrated in the same order I （1）; the residuals from 
regression were stationary, which suggested that when a constant was 
included in the model all of the variables produced a long-run equilibri-
um relationship. That means the coefficients estimated by OLS are 
meaningful and can be explained. The results of the ADF test are 
shown in Tables 1 and 2.
Estimation results
　Aggregate pass-through
　The change in the nominal RMB effective exchange rate has a posi-
tive infl uence （with 5% signifi cance） on the Chinese export price of 
agricultural products. The regression coeffi cient between the two vari-
ables is 0.779, which means that the RMB EPT to Chinese export of 
agricultural products is incomplete （Table 3）. 
　The high EPT was probably the result of low pricing power of Chi-
nese exporters in the international trade of agricultural products. Com-
pared with other countries （such as USA, EU, Brazil）, except for some 
cost advantages, Chinese exports of agricultural products are weak 
from the aspects of industrial organization, competitive strength of 
products and market share, which places Chinese exporters at a disad-
vantage in the international trade in agricultural products.
　Destination-specifi c pass-through
　The RMB EPT to the export price of agricultural products is differ-
ent between the main markets. There is a low exchange rate pass-
through in Japan and Korea, while the EPT in the USA and EU （25 
countries） is comparatively higher. Separately, USA is 0.6598, Japan is 
Fig. 3：Movement of Market-Specifi c Exchange Rate Index （January 2003 - May 2010）
Note: Exchange rate index＝100 in 2002.
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Table 1：Results of Augmented Dickey-Fuller （ADF） Test （Aggregate Pass-Through）
Variables
ADF value &
Test Form （C,T,N）
Critical Value D.W. 
value
Result
1% 5% 10%
p  -2.7843 （C,T,0） -4.0657　 -3.4617　 -3.1571 2.0504 N
Δp -10.2269 （C,T,0） -4.0670＊ -3.4623　 -3.1575 2.0154 S
neer  -1.0219 （C,0,0） -3.5065　 -2.8947　 -2.5845 1.8974 N
Δneer  -8.9223 （C,0,0） -3.5074＊ -2.8951　 -2.5847 1.9984 S
mc   0.4319 （C,T,2） -2.5921　 -1.9446　 -1.6143 1.9459 N
Δmc  -3.0720 （C,T,1） -2.5921＊ -1.9446　 -1.6143 1.9476 S
pc  -1.3655 （C,T,0） -4.0657　 -3.4617　 -3.1571 1.7284 N
Δpc  -8.2012 （C,T,0） -4.0670＊ -3.4623　 -3.1575 2.0386 S
y   0.3653 （C,T,2） -2.5921　 -1.9446　 -1.6143 1.9554 N
Δy  -2.4258 （C,T,1） -2.5921　 -1.9446＊ -1.6143 1.9554 S
uˆt  -4.9475 （0,0,0） -2.5915＊ -1.9445　 -1.6143 1.9984 S
Notes： 1） Δ means the fi rst difference in series. 2） ADF result is signifi cant at the confi dence level （1%, 5% or 
10%） whose critical value is marked by＊. 3） In （C, T, N）, C and T represent constant term and trend 
term, respectively, （If the value is 0, it means that this series is ADF tested without this term.）, while N 
represents the order of lag. 4） N and S correspond to nonstationary and stationary, respectively.
Table 2：Results of the Augmented Dickey-Fuller （ADF） Test （Market-Specifi c Pass-Through）
Variables
USA Japan Korea EU （25 countries）
ADF value Result ADF value Result ADF value Result ADF value Result
p -3.1823 N -0.6791 N -0.7212 N -0.0445 N
Δp -12.6782＊＊＊ S -13.0607＊＊＊ S -8.9539＊＊＊ S -9.9748＊＊＊ S
neer -1.7613 N -2.2151 N -1.9212 N -1.2356 N
Δneer -4.6107＊＊＊ S -7.8983＊＊＊ S -5.8513＊＊＊ S -5.2306＊＊＊ S
mc -2.0067 N -2.0067 N -2.0067 N -1.3938 N
Δmc -6.8999＊＊＊ S -6.8999＊＊＊ S -6.8999＊＊＊ S -6.9896＊＊＊ S
pc -2.2651 N -2.2651 N -2.2651 N -1.8109 N
Δpc -5.8104＊＊＊ S -5.8104＊＊＊ S -5.8104＊＊＊ S -5.3874＊＊＊ S
y -2.4816 N -2.1015 N -2.5995 N -0.1474 N
Δy -3.6594＊＊＊ S -4.4710＊＊＊ S -7.9800＊＊＊ S -2.2197＊＊＊ S
uˆt -3.6020＊＊＊ S -3.0655＊＊＊ S -10.5388＊＊＊ S -7.1277＊＊＊ S
Notes： 1） Δ means the fi rst difference in series. 2） ＊＊＊, ＊＊, ＊ correspond to 1%, 5%, 10% signifi cance, respectively. 3） N and 
S correspond to nonstationary and stationary, respectively.
Table 3：Estimates of Export Price and Exchange Rate Equations
Variables World USA Japan Korea EU （25 countries）
neer  0.779＊＊
（2.1611）
  0.657＊＊
 （2.1029）
  0.409＊＊
 （2.4829）
 0.540＊＊＊
（2.9477）
 0.966＊
（2.3319）
mc  0.345＊
（1.6980）
 -0.686
（-0.8921）
  1.657＊＊＊
 （9.1320） 
 1.059
（1.7950）＊
 2.859＊＊
（2.0108） 
pc  0.337
（1.2384）
  0.077
 （0.2775）
  0.128
 （1.1007）
 0.377
（1.0917）
 2.026
（0.3480） 
y  2.301＊＊＊
（6.5526）
  3.147＊＊＊
 （2.9923） 
  0.827＊＊＊
 （8.6683） 
 0.305＊
（1.7587） 
 3.265＊＊＊
（3.0322） 
F-statistic 46.1886＊＊＊   5.0234＊＊＊ 189.7102＊＊＊ 14.4420＊＊＊  5.8977＊＊＊
Adjusted 
R-squared
　0.5874   0.2028   0.8757  0.3965  0.3262
Sample size 89 83 83 83  71
Notes：1）Figures in parentheses are T-values; 2） ＊＊＊,＊＊,＊ correspond to 1%, 5%, 10% signifi cance, respectively.
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0.4094, Korea is 0.5397 and EU （25 countries） is 0.9665.
　Usually, it is thought that the EPT is related to the exporter’s market 
share, that is, the more market share the exporter has, the less change in 
the exchange rate could be passed through to the export price that is ex-
pressed by the exporter’s currency （Dornbush 1987）. However, it is 
barely possible to get information on China’s market share in each des-
tination market. Here we used the ratio between the agricultural output 
of one destination market and its import of agricultural products from 
China to roughly evaluate China’s market share for each market （Table 
4）.
　In 2009, Japan had the largest ratio, up to 0.507, followed by Korea, 
which was 0.329. The ratio for the EU and the USA was almost the 
same: EU 0.026 and the USA 0.024. It is suggested that when the ratio 
was larger in the designation market the EPT to the export price was 
lower, which was consistent with the conclusions of previous studies.
Conclusion
　This paper estimated the EPT to the aggregate export price and the 
market-specific export prices of agricultural products separately to 
evaluate the shock that Chinese exporters of agricultural products could 
get from RMB appreciation from the perspective of the EPT. Findings 
were as follows:
　① RMB EPT to Chinese export of agricultural products is incom-
plete. When the RMB appreciates （nominal RMB effective exchange 
rate decreases）, Chinese exporters of agricultural products will bring 
the RMB price down and absorb 77.9% of the movement of the RMB 
exchange rate. Only about 22.1% of the movement will be passed to 
importers’ prices. 
　② RMB EPT to the export price of agricultural products is different 
among destination markets. There is a low EPT in Japan and Korea, 
while the EPT in the USA and EU （25 countries） is comparatively 
higher. Market-specific pass-through is probably related to China’s 
market share in each destination; the larger the market share, the lower 
would be the RMB EPT to the export price of agricultural products.
　③ The key to dealing with the shocks from RMB appreciation is to 
improve the pricing power of Chinese exporters of agricultural prod-
ucts, which means that it is important for them to transform their busi-
ness strategy from pursuit of a “low price” to working toward “high 
quality” in the long run.
　④ The limitations of this paper are that product-wise examinations 
were not performed and the impact of the exchange rate policy by Chi-
na’s government were not considered. Further research is needed on 
these points.
Notes
１） The abbreviation of Renminbi （Sign:￥; Code: CNY）, which is 
the offi cial currency of the People’s Republic of China and issued 
by the People’s Bank of China, the monetary authority of China.
２） Because of the limitation of data, we could not obtain all data for 
every market. On the premise of ensuring the maximum sample 
size and comparable results, we used different periods and base 
periods for different markets.
３） From previous empirical studies, we know that the EPT differed 
among industries or countries. In some cases, ∂ ln PYA/∂ ln EBA 
might be less than 0 or more than 1.
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